Biosynthesis of calcitonin by human lung cancer cells.
The ectopic secretion of calcitonin (CT) by a wide variety of nonthyroidal human tumors has been studied by CT RIA, but little information is available concerning the biosynthesis of CT in these tumors. In the present study, a human lung cancer cell line (BEN), secreting high mol wt forms of CT was investigated to characterize the CT gene products synthesized. When conditioned medium from BEN cells was chromatographed through a Bio-Gel P-30 column, larger species of immunoreactive CT were detected with mol wt of approximately 8,000 and 18,000. Little, if any, CT of 3,500 mol wt was detected. To examine CT gene products produced in BEN cells, poly A+ RNA was isolated from BEN cells and subjected to cell-free translation assays and DNA/RNA hybridization assays. In the wheat germ cell-free translation assay, a single BEN cell product which migrated on sodium dodecyl sulfate-polyacrylamide gels with an apparent mol wt of 17,000 could be specifically immunoprecipitated with CT antisera. A similar sized CT-related translation product is produced in wheat germ assays programmed by mRNA prepared from human medullary thyroid carcinomas. In DNA/RNA hybridization assays, a single BEN cell mRNA species of 1,000 base pairs, identical in size to human thyroidal CT mRNA, hybridized to a radiolabeled CT cDNA probe. Hybridization of the CT cDNA probe with BEN cell mRNA was confirmed by RNA dot blot hybridization and cytoplasmic RNA blotting procedures. These results indicate that larger mol wt forms of CT secreted by BEN cells are derived from a translation product and a mRNA which are of similar, if not identical, size as CT gene products produced in human thyroidal tissues. The inability of lung tumor cells to process the CT precursor to calcitonin of 3,500 mol wt may reflect a lack of specific prohormone processing enzymes in these tumor cells or may be due to structural polymorphism in the CT precursor expressed in the lung cells.